JUN-28-2004 13:30 FROM : MOTOROLA PCS IPO 



18475232350 



TO:USPTO 



P. 7'19 



Serial No. 09/517,1 13 Attorney Docket No. PT03216U 

Amdt. dated December 30, 2003 

Reply to Office Action of March 30, 2004 

Amendments to the Claims: 

1 . (Previously Presented) A sigma-dclta converter that includes a feedback loop and 
operates over a predetermined bandwidth, the sigma-delta converter comprising: 
a forward path including: 

a summer for generating a first signal; 

a filter for averaging the first signal to produce a second signal; 

a comparator for comparing the second signal to a reference level and producing a 
third signal based on the comparison; and 

a storage device, coupled to an output of the comparator, for storing the third 
signal for a delay period and outputting the third signal responsive to a clock signal, the storage 
device comprising a D flip-flop that outputs the third signal responsive to the clock signal; 

a feedback path providing a representation of the third signal to a negative input of the 
summer, wherein the summer generates the first signal by subtracting the representation of the 
third signal from an input signal applied to a positive input of the summer; and 

at least one instability generator, positioned in the forward path, for generating an 
instability in the feedback loop at a frequency outside the predetermined bandwidth to 
substantially improve signal-to-noise performance of the sigma-delta converter within the 
predetermined bandwidth for amplitudes of the input signal that are substantially near a low end 
of a dynamic range of the sigma-delta converter, the at least one instability generator including a 
D flip-flop coupled to an output of the storage device to produce a time-delayed representation of 
the third signal responsive to the clock signal. 
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2. aod3« (Canceled) 

4, (Previously Presented) The sigma-delta converter of claim 1, wherein sigma-delta 
converter provides a bandpass frequency response and wherein the storage device comprises: 

a first D flip-flop coupled to an output of the comparator and producing an intermediate 
signal at a non-inverting output responsive to the clock signal; and 

a second D flip-flop coupled to the non-inverting output of the first D flip-flop and 
outputting the third signal at an inverting output responsive to the clock signal. 

5, (Original) The sigma-delta converter of claim 4, wherein the at least one instability 
generator comprises at least a third D flip-flop positioned in the forward path and coupled to the 
inverting output of the second D flip-flop to produce a time-delayed representation of the third 
signal responsive to the clock signal. 
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6. (Previously Presented) A sigma-delta converter that includes a feedback loop and 
operates over a predetermined bandwidth, the sigma-delta converter comprising: 

a forward path including: 

a summer for generating a first signal; 

a filter for averaging the first signal to produce a second signal; and 
a comparator for comparing the second signal to a reference level and producing a 
third signal based on the comparison; 

a feedback path providing a representation of the third signal to a negative input of the 
summer, wherein the summer generates the first signal by subtracting the representation of the 
third signal from an input signal applied to a positive input of the summer, and 

at least one instability generator, positioned in at least one of the forward path and the 
feedback path, for generating an instability in the feedback loop at a frequency outside the 
predetermined bandwidth to substantially improve signal-to-noise performance of the sigma- 
delta converter within the predetermined bandwidth for amplitudes of the input signal that are 
substantially near a low end of a dynamic range of the sigma-delta converter, 
wherein the at least one instability generator comprises: 

a first D flip-flop responsive to a first edge of a clock signal; and 
a second D flip-flop coupled to an output of the first D flip-flop and responsive to 
a second edge of the clock signal. 

7. (Original) The sigma-delta converter of claim 1, wherein the at least one instability 
generator comprises a capacitor. 
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8. (Canceled) 



Attorney Docket No. PT03216U 



9. (Previously Presented) A sigma-delta converter that includes a feedback loop and 
operates over a predetermined bandwidth, the sigma-delta converter comprising: 
a forward path including: 

a summer for generating a first signal; 

a second summer for receiving a signal for conversion from a signal source and 
producing an intermediate signal; 

a filter for averaging the first signal to produce a second signal; 

a second filter, coupled between the summer and the second summer, for 
averaging the intermediate signal to produce the input signal; and 

a comparator for comparing the second signal to a reference level and producing a 
third signal based on the comparison; 

a feedback path providing a representation of the third signal to a negative input of the 
summer, wherein the summer generates the first signal by subtracting the representation of the 
third signal from an input signal applied to a positive input of the summer, 

a second feedback path providing the representation of the third signal to a negative input 
of the second summer, wherein the second summer produces the intermediate signal by 
subtracting the representation of the third signal from the signal for conversion; and 

at least one instability generator, positioned in at least one of the forward path and the 
feedback path, for generating an instability in the feedback loop at a frequency outside the 
predetermined bandwidth to substantially improve signal-to-noise performance of the sigma— 
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delta converter within the predetermined bandwidth for amplitudes of the input signal that are 
substantially near a low end of a dynamic range of the sigma-delta converter, 

wherein an instability generator of the at least one instability generator is positioned in the 
second feedback path* 

10. (Previously Presented) An improved sigma-delta converter of the type having at least one 
feedback loop and operating over a predetermined bandwidth, the at least one feedback loop 
including a forward path and a feedback path, wherein the improvement comprises: 

at least one instability generator, positioned in at least one of the forward path and the 
feedback path, for generating an instability in the at least one feedback loop at a frequency 
outside the predetermined bandwidth to substantially improve signal-to-noise performance of the 
sigma-delta converter within the predetermined bandwidth for amplitudes of an input signal that 
are substantially near a low end of a dynamic range of the sigma-delta converter, the at least one 
instability generator including a first D flip-flop responsive to a first edge of a clock signal, and a 
second D flip-flop coupled to an output of the first D flip-flop and responsive to a second edge of 
the clock signal. 



Page 6 of 14 



PAGE 11/19 * RCVD AT 6/28/2004 2:39:53 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/1 * DN1S:8729306 ' CSID: 18475232350 * DURATION (mm-ss):04-38 



JUN-P8-2004 13:31 : MOTOROLA PCS IPD 18475232350 



TOrUSPTO 



P. 12'19 



Serial No. 09/517,113 Attorney Docket No. PT03216U 

AmdL dated December 30, 2003 

Reply to Office Action of March 30, 2004 

1 1 . (Currently Amended) A communication device comprising: 

(a) an antenna for receiving a radio signal bearing information; 

(b) a receiver, coupled to the antenna, for down-converting and demodulating the radio 
signal, the receiver including a sigma-delta converter that includes a feedback loop and operates 
over a predetermined bandwidth, the sigma-delta converter comprising: 

a forward path including: 

a summer for generating a first signal; 

a filter for averaging the first signal to produce a second signal; 

a comparator for comparing the second signal to a reference level and 
producing a third signat based on the comparison; and 

a storage device for storing the third signal for a delay period and 
outputting the third signal responsive to a clock signal to produce a clocked output signal, 
wherein the storage device comprises a D flip-flop that produces the clocked output signal 
responsive to the clock signal and whoroin tho at looot ono instability gen e rator comprise s at - lea st 
on e D flip flopposition e cMn - tho forward path of the f ee dback loop and coupled to an output of 
tho storage? dovioo to produoo a timo dolayod representation of tho clocked output signal 
rooponoivo to tho olock signal ; 

a feedback path providing a representation of the clocked output signal to a 
negative input of the summer, wherein the summer generates the first signal by subtracting the 
representation of the clocked out put signal from a representation of the radio signal applied to a 
positive input of the summer; and 
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at least one instability generator, positioned in at least one of the forward path and 
the feedback path, for generating an instability in the feedback loop at a frequency outside the 
predetermined bandwidth to substantially improve signal-to-noise performance of the sigma- 
delta converter within the predetermined bandwidth for amplitudes of the input signal that are 
substantially near a low end of a dynamic range of the sigma-delta converte r, and wherein the at 
least one instability generator comprises at least one D flip-flop positioned in the forward path of 
the feedback loop and coupled to an output of the storage device to produce a time-delayed 
representati on of the clocked output signal responsive to the clock sienal: 

(c) a clock generator, coupled to the receiver, for generating the clock signal; and 

(d) a processor, coupled to the receiver, for decoding and processing the information. 

12. (Original) The communication device of claim 1 1 > further comprising: 

a user input device, coupled to the processor, for receiving user information, wherein the 
processor encodes the user information; and 

a transmitter, coupled to the processor and the antenna, for modulating and upconverting 
the user information into a transmission signal for transmission from the antenna. 

13. through 15. (Canceled) 
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16. (Previously Present ed) A communication device comprising: 

(a) an antenna for receiving a radio signal bearing information; 

(b) a receiver, coupled to the antenna, for down-converting and demodulating the radio 
signal, the recei ver including a sigma-delta converter that includes a feedback loop and operates 
over a predetermined bandwidth, the sigma-delta converter comprising: 

a forward path including: 

a summer for generating a first signal; 

a filter for averaging the first signal to produce a second signed; 

a comparator for comparing the second signal to a reference level and 
producing a third signal based on the comparison; and 

a storage device tor storing the third signal for a delay period and ourputting 
the third signal responsive to a clock signal to produce a clocked output signal; 

a feedback path providing a representation of the clocked output signal to a 
negative input of the summer, wherein the summer generates the first signal by subtracting the 
representation of the clocked output signal from a representation of the radio signal applied to a 
positive input of the summer; and 

at least one instability generator, positioned in at least one of the forward path and 
the feedback path, for generating an instability in the feedback loop at a frequency outside the 
predetermined bandwidth to substantially improve signal-to-noise performance of the sigma- 
delta converter within the predetermined bandwidth for amplitudes of the input signal that are 
substantially near a low end of a dynamic range of the sigma-delta converter; 
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wherein the at least one instability generator comprises: 

a first D flip-flop responsive to a first edge of the clock signal; and 
a second D flip-flop coupled to an output of the first D flip-flop and responsive to 
a second edge of the clock signal. 

(c) a clock generator, coupled to the receiver, for generating the clock signal; and 

(d) a processor, coupled to the receiver, for decoding and processing the information. 

17. (Canceled) 
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18. (Previously Presented) A communication device comprising; 

(a) an antenna for receiving a radio signal bearing information; 

(b) a receiver, coupled to the antenna, for down-converting and demodulating the radio 
signal, the receiver including a sigma-dclta converter that includes a feedback loop, operates over 
a predetermined bandwidth, and provides a bandpass frequency response, the sigma-delta 
converter comprising: 

a forward path including: 

a summer for generating a first signal; 

a filter for averaging the first signal to produce a second signal; 

a comparator for comparing the second signal to a reference level and 
producing a third signal based on the comparison; and 

a storage device for storing the third signal for a delay period and outputting 
the third signal responsive to a clock signal to produce a clocked output signal, wherein the 
storage device comprises: 

a first D flip-flop coupled to an output of the comparator and producing an 
intermediate signal at a non-inverting output responsive to the clock signal; and 

a second D flip-flop coupled to the non-inverting output of the first D flip- 
flop and producing the clocked output signal at an inverting output responsive to the clock 
signal; 

a feedback path providing a representation of the clocked output signal to a 
negative input of the summer, wherein the summer generates the first signal by subtracting the 
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representation of the clocked output signal from a representation of the radio signal applied to a 
positive input of the summer; and 

at least one instability generator, positioned in at least one of the forward path and 
the feedback path, for generating an instability in the feedback loop at a frequency outside the 
predetermined bandwidth to substantially improve signal-to-noise performance of the sigma- 
delta converter within the predetermined bandwidth for amplitudes of the input signal that are 
substantially near a low end of a dynamic range of the sigma-delta converter; 

wherein the at least one instability generator comprises at least a third D flip-flop 
positioned in the forward path of the feedback loop and coupled to the inverting output of the 
second D flip-flop to produce a timc-dclaycd representation of the clocked output signal 
responsive to the clock signal; 

(c) a clock generator, coupled to the receiver, for generating the clock signal; and 

(d) a processor, coupled to the receiver, for decoding and processing the information. 
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